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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 5,6, and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Colwell (patent No. 5,729,728) in view of Papworth (patent No. 5,404,473) and 
Hammond (patent No. 5,638,525). 

3. Colwell taught the invention substantially as claimed including a data processing 
("DP") system comprising: Decoder (150) (e.g., see fig. 2) that receives a 
macroinstruction and decodes the macroinstruction into uopcode and [MU] field and 
microinstruction branch, static bit. Colwell taught the macroinstruction decoding 
produced a pattern of microinstructions implementing a basic operation (e.g., see fig.2) 
and col. 6, line 25-col. 7, line 14 and col. 12, line 61 -col. 13, line 27). Colwell taught that 
the decoder transfers stream uops and issue up to three in order uops during each 
cycle (e.g., see col. 10, lines 27-32). Colwell taught that in the case of a branch 
instruction outcome is predicted (e.g., see col. 12, lines 7-35). 

4. Colwell did not expressly detail (claim 5) that generating a plurality of iterations 
where a branch was predicted not taken. Papworth however taught the processing of 
loops including a number of loops specified by a macroinstruction by unrolling the loops 
into iterations each of which are conditionally executed (e.g., see col. 7, line 2-col.8, line 
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25). Papworth also taught a branch Cuop that was predicted not taken of the MS 
continued to stay in the loop until the MS loop counter was zero or conditional branch 
Cuop was mispredicted (e.g., see col. 11, lines 2-12). 

5. It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Colwell and Papworth. Both Colwell and Papworth were directed toward 
the processing instruction sequences that were conditionally executed. The 
incorporation of the Papworth teachings of unrolling loops would have allowed the 
combined system to more efficiently process sequences of instructions that were 
repeated by loading unrolled loop into the pipeline and when the end of the iterations 
occurred fewer pipeline stages would have been required to be flushed or discarded 
(e.g., see col. 9, lines 3-15 of Papworth). 

6. As per claim 5, Colwell taught that the microinstruction set architecturally 
available and the branch instruction available to programs fetched from memory of the 
computer and branch prediction bits for use in the processing of microinstruction can be 
set by the microprogrammer (e.g., see col. 12, lines 19-23) The macroinstructions of 
Colwell are decoded and in response to the decoding of the macroinstructions the 
microinstructions are accessed. Also Colwell taught the use of a [Mu] bit that was part of 
the macroinstruction that indicated whether the instruction was to operated as a 
macroinstruction or microinstruction (e.g., see col. 1 1 , lines 21-55) the Mu bit allows the 
architecture to selectively perform operations such as branches either as 
macroinstructions of microinstructions) (this provides for visibility of the microinstruction 
to the programs). On the other hand Hammond (patent taught a system with a 
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processor that executes programs that contain CISC and RISC instructions. Note RISC 
instructions are microinstructions. 

7. One of ordinary skill in the art would have been motivated to incorporate the 
teachings of Hammond in system of Colwell and Papworth at least because the added 
ability to include each instruction of the microinstruction and microinstructions in 
programs allows the processor to accept multiple operating systems and instructions 
from multiple instruction sets (e.g., see col. 1 , lines 49-52 of Hammond). This allows the 
user of programmer in the Colwell and Papworth system to directly use microinstruction 
taught by Colwell as determined by the decoding of macroinstructions. This also allows 
additional flexibility to the programmer or user in the implementation of the combined 
system and to tailor or fine tune or optimize applications. 

8. As per claim 6, Colwell taught an instruction cache (103) and a victim cache 
(105) (e.g., see fig. 1). Colwell did not however particularize the memory management 
between memory and cache. The use of external memory for storing data and 
instruction that are not currently being used and providing a memory management to 
provide at least coherency of the data in the external memory and cache was well 
Known in the art at the time of the claimed invention. One of ordinary skill in the art 
would have been motivated to provide a memory management and external memory to 
allow the system to readily access large amounts of data and instructions as needed by 
the currently running program and memory management provide control to determine 
whether the data in the external memory and cache is valid. On the other hand 
Papworth taught fetching instructions from the cache an upon a cache miss fetching 
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instruction s from external memory and the system comprising an data cache controller 
(203) and a bus controller that manages transfers and data and cache coherency. 

9. As per claim 54, Colwell taught the branch microinstruction is generated carrying 
a marker indicating that the branch microinstruction defines the boundary(beginning or 
end of an iteration or a sequence of microinstructions (e.g., see col. 10, lines 18-26 of 
Colwell). When the instruction would have been part of an unrolled loop iteration as 
taught by Papworth these beginning and ending markers would have provided a 
boundary between iterations. As to whether when the markers were used for an 
instruction not at the end or beginning. Clearly since the instruction in Colwell could be 
one of a beginning or ending without being both. Therefore the Colwell system would 
have been able "turn off" a beginning or ending indicator. One of ordinary skill 
incorporated in the Collwell markers into the Papworth unrolled loops would have been 
motivated to "turnoff" both markers as appropriate when the instruction was not at the 
end or beginning of a series unrolled loops. 

10. Claim 8,13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Colwell (patent No. 5,729,728) in view of Papworth (patent No. 5,404,473). 

1 1 . Colwell taught the invention substantially as claimed including a data processing 
("DP") system comprising: Decoder(150) (e.g., see fig. 2) that receives a 
macroinstruction and decodes the macroinstruction into uopcode and [MU] field and 
microinstruction branch, static bit. Colwell taught the macroinstruction decoding 
produced a pattern of microinstructions implementing a basic operation (e.g., see fig.2) 
and col. 6, line 25-col. 7, line 14 and col. 12, line 61-col. 13, line 27). Colwell taught that 
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the decoder transfers stream uops and issue up to three in order uops during each 
cycle (e.g., see col. 10, lines 27-32). Colwell taught that in the case of a branch 
instruction outcome is predicted(e.g., see col. 12, lines 7-35). 

12. Colwell did not expressly detail (claim 13) that generating a plurality of iterations 
where a branch was predicted not taken. Papworth however taught the processing of 
loops including a number of loops specified by a macroinstruction by unrolling the loops 
into iterations each of which are conditionally executed (e.g., see col. 7, line 2-col.8, line 
25). Papworth also taught a branch Cuop that was predicted not taken of the MS 
continued to stay in the loop until the MS loop counter was zero or conditional branch 
Cuop was mispredicted (e.g., see col. 11, lines 2-12). 

1 3. It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Colwell and Papworth. Both Colwell and Papworth were directed toward 
the processing instruction sequences that were conditionally executed. The 
incorporation of the Papworth teachings of unrolling loops would have allowed the 
combined system to more efficiently process sequences of instructions that were 
repeated by loading unrolled loop into the pipeline and when the end of the iterations 
occurred fewer pipeline stages would have been required to be flushed or discarded 
(e.g., see col. 9, lines 3-15 of Papworth). 

14. As per claim 13, Papworth taught ceasing to generate iterations when a condition 
of the macroinstruction is detected (e.g., see col. 7, line 24-col. 8, line 25) that 
comprises a branch mispredict (e.g., see col. 9, lines 3-15) as when the number of 
iterations is too many the extra iterations are executed as NOOP operations. 
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15. As per claim 13, Colwell taught the branch microinstruction is generated carrying 
a marker indicating that the branch microinstruction defines a boundary (beginning or 
ending of an iteration (e.g,. see col, 10, lines 18-26 of Colwell). When the instruction 
would have been part of an unrolled loop iteration as taught by Papworth these 
beginning and ending markers would have provided a boundary between iterations. As 
to whether when the markers were used for an instruction not at the end or beginning. 
Clearly since the instruction in Colwell could be one of a beginning or ending without 
being both. Therefore the Colwell system would have been able "turn off' a beginning 
or ending indicator. One of ordinary skill incorporated in the Collwell markers into the 
Papworth unrolled loops would have been motivated to "turnoff" both markers as 
appropriate when the instruction was not at the end or beginning of a series unrolled 
loops. 

16. As per claim 8 the macroinstructions of Colwell are decoded and in response to 
the decoding of the macroinstructions the microinstructions are accessed. Also Colwell 
taught the use of a [Mu] bit that was part of the macroinstruction that indicated whether 
the instruction was to operated as a macroinstruction or microinstruction (e.g., see col. 

1 1 , lines 21-55) the Mu bit allows the architecture to selectively perform operations such 
as branches either as macroinstructions of microinstructions) (this provides for visibility 
of the microinstruction to the programs and operation and storing of instructions of both 
macro and microinstruction set). Since the location of microinstruction (or data 
therefore) in a location intended to store macroinstruction an vis versa could provide 
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incorrect operation of the system one of ordinary skill would have been motivated 
invalidate and data in memory data stored in the in correct memory. 

17. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Colwell 
and Papworth as applied to claim 13 above, and further in view of Hammond (patent 
No. 5,638,525). 

18. As per claim 12, Colwell taught that the microinstruction set architecturally 
available and the branch instruction available to programs fetched from memory of the 
computer and branch prediction bits for use in the processing of microinstruction can be 
set by the microprogrammer (e.g., see col. 12, lines 19-23) The macroinstructions of 
Colwell are decoded and in response to the decoding of the macroinstructions the 
microinstructions are accessed. Also Colwell taught the use of a [Mu] bit that was part of 
the macroinstruction that indicated whether the instruction was to operated as a 
macroinstruction or microinstruction (e.g., see col. 1 1 , lines 21-55) the Mu bit allows the 
architecture to selectively perform operations such as branches either as 
macroinstructions of microinstructions). On the other hand Hammond (patent taught a 
system with a processor that executes programs that contain CISC and RISC 
instructions. Note RISC instructions are microinstructions. 

19. One of ordinary skill in the art would have been motivated to incorporate the 
teachings of Hammond in system of Colwell and Papworth at least because the added 
ability to include each instruction of the microinstruction and microinstructions in 
programs allows the processor to accept multiple operating systems and instructions 
from multiple instruction sets (e.g., see col. 1 , lines 49-52 of Hammond). This allows the 
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user of programmer in the Colwell and Papworth system to directly use microinstruction 
taught by Colwell as determined by the decoding of macroinstructions. This also allows 
additional flexibility to the programmer or user in the implementation of the combined 
system and to tailor or fine tune or optimize applications. 

Allowable Subject Matter 

20. Claims 3,4,9 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

21. Claims 1,14-53,55-58 are allowed. 

Response to Arguments 

22. Applicant's arguments with respect to claims 5,6,8,9,12 and 13 have been 
considered but are moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Coleman whose telephone number is (571) 272- 
4163. The examiner can normally be reached on Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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